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[$K$]: $\max f(X^{\backslash })=\sum$ $f_{n}(x_{n})$ , $($ 1. $a)$
$n\in \mathcal{N}$
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subject to $g_{m}(x)= \sum$
$n\in \mathcal{N}$




$\mathcal{N}=\{1,2, \ldots)N\})\mathcal{A}_{n}=\{a_{n1)}a_{n2)}\ldots, a_{nK_{n}}\})\mathcal{A}_{n}$ $n$




$u\in U^{0},$ $( U^{0}=\{u_{1}, \ldots,u_{M-1}\}:\sum_{m=1}u_{m}\leq 0M1, u_{m}\geq 0, m=1, \ldots,M-1)$
(2)
[K] $[S(u)]$
$[S(u)]$ : $\max\{f(x) : \varphi(x, u)\leq\beta(u)\}$ , $($ 3. $a)$
$\varphi(x, u)=\sum_{m=1}^{M-1}u_{m}\{g_{m}(x)-g_{M}(x)\}+g_{M}(x)$ , $($ 3. $b)$
$\beta(u)=\sum_{m=1}^{M-1}u_{m}(b_{m}-b_{M})+b_{M}$ , $($ 3. $c)$
$\varphi$
$\beta$ (surrogate constraint function)
(surrogate constraint constant) $[K$
$]$ (surrogate dual problem)
[$SD$]: $\min\{opt[S(u)]:u\in U^{0}\}$ , (4)
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opt $[ S ]$ [S]
$u^{opt}$
opt [SD] $=$ opt [K] (5)











(2) $=$ 0$)$ $\sigma$) $\yen$ -J $\triangleright$ $\sigma$) $\epsilon$ -J $\triangleright$













4.2 COP (Cut-off Polyhedron)
$U^{i}$












$\mathcal{A}_{n}=\{a_{n1}, \ldots, a_{nk_{n}}\})$ $(k_{n}\leq K_{n}, n=1, \ldots, N)$ (9)
$jX$ $\alpha_{l}(0\leq\alpha_{l}<\infty)$
$\psi_{n}(a_{nk}, a_{nk+1})=\triangle f_{n}\cross( \frac{1-O_{l}}{\triangle M}+\frac{\alpha_{l}}{\triangle g_{n}^{S}} )$ , $($ 10. $a)$
$\triangle f_{n}=f_{n}(a_{nk+1})-f_{n}(a_{nk})$ , $($ 10. $b)$
$\triangle g_{n}^{S}=g_{n}^{S}(a_{nk+1})-g_{n}^{S}(a_{nk})$ , $($ 10. $c)$
$g_{n}^{S}(a_{nk})= \sum_{m=1}^{M-1}u_{m}^{opt}\{g_{mn}(a_{nk})-gMn(a_{nk})\}+gMn(a_{nk}))$ $($ 10. $d)$
$\triangle M=\frac{1}{N^{+}}\sum_{n\in N+}\frac{g_{n}^{S}(a_{nk_{n}})-g_{n}^{S}(a_{n1})}{k_{n}-1}$ , $(10.e)$
$a_{nk}$ $n$ $a_{nk+1}$
$\sigma\supset$ $\sigma\supset$











$A_{n}=10$ for $n=1,$ $\ldots$ ,
$M=2$
$(u_{1}^{0}, u_{2}^{0})=( \frac{1}{2}, \frac{1}{2})$ $M=3$ $(u_{1)}^{0}u_{2}^{0}, u_{3}^{0})=( \frac{1}{3}, \frac{1}{3}, \frac{1}{3})$






Table 1. Mean relative errors of objective function to Smart
Greedy solution ( $M$ constraints)
$N$ $10$ $20$ $30$
$M=2$ $0.0173$ $0.0120$ $0.0092$
$M=3$ $0.0125$ $0.0214$ $0.0048$
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